
Appendix 5-L7

Erpansion (within permit area)

Safety Factor, Drawings
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Genwal Coal Company
Crandall Canyon l{lne

Flexible PavemenE Haul Road Destgn
Novenber 9, 1990

4.0 UAI'L ROAD DESICN

In accordance wlth recornrnendations by Gen:,ral, Ehe haul road was deslgned

as a flexible pavenenc structure with a 5-year design llfe. The MSHTO Incerin

Guide for the Deslgn of Pavenent Scructures (1972) was used as Ehe design

procedure.

The following assumptlons were nade for che flexible pavenent design:

Ttre ser*iceabillty lndex of che road is 2.0 (reconmended value
for htghways wlch low craffic voh.rnes) . Ttre senrtceabilicy
lndex of a pavemenc ls defined as the lowest index thac will
be tolerated before resurfacing or reconstruetion becomes
necessary. Ttre factors used co calculace the serrriceabillty
lndex tnclude the slope variance along che wheel path, Ehe
depth of che wheel path ruc, Ehe area of asphalc which has
cracked, and the area of asphalc which has been pacched
(Oglesby and Hlcks, 1982). In couparison, a serrr iceabil l ty
lndex of 2.5 ls used for the lnterstate systeo where high
veloclty and hlgh volule Erafflc ls expecced.

The native soll classlfles as a good subgrade traterial and has
a ntniuum California Bearing Racio of 10t of scandard ac 0.1-
lnch penetracion.

The enpty weight of che craccor/trai ler vehlcles is 38,940 lbs
and the loaded weighc is 129,000 lbs. Ttrerefore, the payload
ls 90,060 Ibs. The axle loadings are as presenced ln Appendix
D (fron Genwal).

1,000,000 cons of coal are hauled fron the mine annually
(Genwal). Ttrerefore, with a payload of 90,060 lbs, 22,207
etrpty and loaded rigs will drive the road annually (85 trucks
daily)

Load contributions through passenger cars and llght trucks are
negl ig ib le .

The haul road design procedures and calculaclons are presenced ln Appendix

B. From these calculacions, recorunended combinat ions of pavemenc and road base

chlcknesses for var lous Marshal l  Scabl l l ty values are presented in Table 4-1.

1 .

2.

3.

4 .

5 .

I o
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Gensal Coal Conpany
Crandall Canyon Mine

Flexible Pavement

T

HauL Road Deslgn
Noveober 9, 1990

TABIJ 4.1

Recomnended Pavement Thlcknesses for Varlous Marshall  Scabll tcy Values

(a) Mininun Marshall Scablllty Value which can be consistently produced by che
asphalc plant.

Marshall  Scabil icy
Value of Pavenenc

( lbs 1 t ' l

Reconmended PavemenE
Ttrickness
( lnches )

Reconmended Road
Base Ttrickness (Tocal)

( lnches )

1200 6 .5 8.0

r500 6 .0 7 .0

1800 5 .5 7 .0

2100 5 .0 7.0

2400 4 .5 8 .0

4-2



Genwal Coal Company
Crandall Canyon l{lne

i
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ltre Marshall Scablllcy ls a laborator? cest conducted on che asphalt to

determine che f lexural  strength. Marshal l  scabi l l ty values general ly range

betueen 1000 pounds for parking locs to rnore Ehan 2500 pounds for good i.ncerstace

pavements. Selectlon of Ehe deslgn l,Iarshall Stablllcy should be based on rhe

ninirnr.rm value which can be consl.scencly achieved by the asphalt producer. ltre

road should be constructed of planc nix asphalt rather than road nix to achieve

a higher Marshall Stabillty and, consequently, a lesser pavexlenc thlckness.

According to Table 4-1, 7 co 8 lnches of road base (total) are required co

preclude failure of che subgrade soil. Accordlng to Genwal, approxirnately 8

inches of road base have currencly been placed along the haul road and conpacted

with repeated passes of haul trucks. Therefore, addltlonal road base ts noc

required for stnrctural purposes. Addltional road base should be placed and

conpacted, however, to even the roadbed prior co placing the asphaltlc surface.

lo 4-3
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5.0 CONCLUSIONS ATID RECO}IMENDATIONS

Ttrls reporc represenEs an expression of opinions and reconnendaclons based

on field obserrrations, laboratory analyses, and professl.onal Judgeuent. It ls

reconnended chat a geotechnical or geologlcal engineer be on slte durtng

conscrucclon of the haul road to allow adequate field decisl.ons co be nade

regardlng local condlclons.

In accordance wlth recoumendaclons by Genwal, the haul road was designed as

a flexible pavenenc structure with a 5-year deslgn llfe. Ttre AASHTO Incerln

Gulde for the Deslgn of Paveoent Stnrcarres (1972) t as used as the design

procedure. Actual condlcions which signlflcantly devlace fron che assrrnptlons

llsded in Secclon 4.0 nay reader the deslgn lnadequate and ln need of revislon.

Reconrnended conblnations of pavenent and road base thicknesses for varlous

Marshall Stablliry values Irere provided ln table 4-1. The road should be

constructed of plant mlx asphalc racher ctran road nix. SelectLon of the Marshall

Stability value should be based on che ninfum:m val,ue which che asphalt planc can

consistencly produce. The paveuent should be placed and cosoPacted Ln accordance

wlth standard constructton practices. ,

For structural purposes, lC ls not necessaty to place addltlonal road base

along the haul road Lf the noninal. chickness of tlte existing road base ls

approxinately 8 lnches. However, lc nay be necessary co place additlonal road

base co even che roadbed prior to placlng the asphalclc surface.

Road base naterlal should have a ninlnun CBR value of 48t of scandard ac

0.l-lnch penetratlon and should confom to the AASHTO A-1 soll requirenents.

Road base should be conpacted to a mininum of 96t of che nodlfied Proctor density

(f32.8 pcf ac 6.9t noiscure fromTable 3-f). A11 naterlals larger than 2 lnches

in dtameter should be renoved frorn che base course naterlal co Pronoce nore

5-l
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effecclve cornpactlon

shear fallure of che

and Co avol.d stress

asphalclc paveoenc.

concencrattons whlch can cause local
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